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(54) HOIST AND MOTOR FOR ELEVATOR 

(57) Athin type elevator hoisting machine is provided 
with a stator mounting portion at which a stator core of a 
motor is mounted to a surface of a side opposite to a 
sheave in a sheave rotation centerline direction of the 
hoisting machine, characterized in that a hat shape 
fixed frame member in which the stator mounting portion 
and a fixed main shaft that supports rotation of a rotor 
through a bearing are integrated. The thin type elevator 
hoisting machine is characterized in that a brake device 
in which an inner radial surface of a cylindrical rotor 
mounting portion forms a braking surface. A motor is 
characterized in that the width of a magnet constituting 
a rotor is larger than the width of the stator core. The thin 
type elevator hoisting machine is provided with the motor. 
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Description 

Technical Field 

[0001] The present invention relates to a thin type el- 
evator hoisting machine mainly used in a machine 
room-less elevator. 

Background Art 

[0002] FIG. 12 is a front elevation view of a conven- 
tional thin type hoisting machine for an elevator, dis- 
closed in JP 2000-289954 A, for example, FIG. 13 is a 
cross sectional view for explaining astructure of the hoist- 
ing machine, and FIG. 1 4 is an enlarged view of a vicinity 
of a stat or core of a motor section of the elevator hoisting 
machine. 

[0003] A fixed main shaft 2 is securely fastened to a 
cup shape housing 1. A sheave 4, which is a portion of 
a rotation member 5, is mounted about the fixed main 
shaft 2, through a bearing 3. The housing 1 has a shape 
that covers the sheave 4, and a main rope that hauls the 
elevator enters and exits through an opening portion 1a 
opened in a portion of the housing 1 . One end of a side 
opposite to a position at which the fixed main shaft 2 and 
the housing 1 are securely fastened together becomes 
a cylindrical rotor mounting portion 6a of a rotation sup- 
port frame 6. A rotor 7 is mounted to the cylindrical rotor 
mounting portion 6a. There is a stator 8 in an inner di- 
ameter portion of the housing 1 opposite to the rotor 7 
with a small space. The rotor 7 and the stator 8 form a 
motor that causes the sheave 4 to rotate. Further, a sup- 
port frame 9 is securely fastened to one end of the cup 
shape housing 1 opposite to the position at which the 
cup shape housing 1 and the f ixed main shaft 2 are se- 
curely fastened together. A brake frame 1 0a of a brake 
device 10 is attached to the support frame 9, making an 
inner diameter surface of the cylindrical rotor mounting 
portion 6a into a braking surface. A brake shaft 1 0b sup- 
ported by the brake frame 1 0a is pushed onto an inner 
circumferential surface of the cylindrical rotor mounting 
portion 6a. The brake shaft 1 0b brakes rotation of the 
sheave 4. Further, a rotation shaft 1 1 is attached in the 
vicinity of the rotation center of the side having the cylin- 
drical rotor mounting portion 6a of the rotation support 
frame 6. The rotation shaft 1 1 is joined to a rotation shaft 
12a of an encoder 12 attached to the support frame 9. 
[0004] A magnet 1 3 of the rotor 7 is expensive, and 
normally a width M1 of the magnet 13 of the rotor 7 is 
not made equal to or largerthan a width C1 of a core 8a. 
Accordingly, a width W1 of the motor section of the thin 
type hoisting machine is substantially determined by the 
sum total of the dimension C1 of the core 8a of the stator 
8, dimensions E1 and E1 of ends of a coil 1 4, and a plate 
thickness S1 of the support frame 9. 
[0005] Conventional thin type elevator hoisting ma- 
chines are structured as described above, and are thin 
in comparison with the previous elevator hoisting ma- 



chines. However, the torque necessary for the elevator 
hoisting machine becomes larger, and although the ele- 
vator hoisting machine can be called thin, the absolute 
thickness gradually becomes larger. 

5 [0006] With machine room-less elevators, arranging 
an elevator hoisting machine i n a gap between a car with- 
in a hoistway and a hoistway wall is customary. However, 
the amount of space occupied as the hoistway, the 
so-called dead space within the hoistway, increases, 

io whether or not in actual use, with increasing thickness 
of the elevator hoisting machine. Consequently, it is nec- 
essary to make the thin type elevator hoisting machine 
thinner. 

15 Disclosure of the Invention 

[0007] The present invention resolves the problems 
described above of the conventional thin type elevator 
hoisting machines. An object of the present invention is 
20 to obtain a thin type elevator hoisting machine that is 
thinner than conventional thin type elevator hoisting ma- 
chines, with few types of large size component parts, and 
having a housing that does not become an obstacle dur- 
ing installation and maintenance. 

25 

Brief Description of the Drawings 
[0008] 

30 FIG. 1 is a front elevation view of a thin type elevator 
hoisting machine shown in embodiment 1 of the 
present invention. 

FIG. 2 is a cross sectional view of the thin type ele- 
vator hoisting machine shown in FIG. 1 taken along 
35 A-O-B. 

FIG. 3 is a cross sectional view of the thin type ele- 
vator hoisting machine shown in FIG. 1 taken along 
A-O-A. 

FIG. 4 is a cross sectional view of the thin type ele- 
40 vator hoisting machine shown in FIG. 1 taken along 

C-O-C. 

FIG. 5 is a front elevation view in the vicinity of a 
brake of the thin type elevator hoisting machine 
shown in FIG. 1 . 
45 FIG. 6 is an enlarged view in the vicinity of a motor 

section of the thin type elevator hoisting machine 
shown in FIG. 1 . 

FIG. 7 is an enlarged view of the vicinity of the motor 
section showing a comparison to FIG. 6 for expla- 
50 nation. 

FIG. 8 is a cross sectional view of a thin type elevator 
hoisting machine shown in embodiment 2 of the 
present invention. 

FIG . 9 is a cross sectional view of a thin type elevator 
55 hoisting machine shown in embodiment 3 of the 
present invention. 

FIG. 1 0 is a cross sectional view of a thin type ele- 
vator hoisting machine shown in embodiment 4 of 
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the present invention. 

FIG. 11 is a cross sectional view of a thin type ele- 
vator hoisting machine shown in embodiment 5 of 
the present invention. 

FIG. 12 is a front elevation view of a conventional 5 
thin type elevator hoisting machine. 
FIG. 13 is a cross sectional view of the conventional 
thin type elevator hoisting machine. 
FIG. 14 is an enlarged view of the vicinity of a motor 
section of the conventional thin type elevator hoisting 
machine. 

Best Modes for carrying out the Invention 

[0009] Embodiments of the present invention are ex- 
plained next. 

Embodiment 1 

[0010] Embodiment 1 of the present invention is ex- 
plained using FIG. 1 to FIG. 7. FIG. 1 is a front elevation 
view of a thin type elevator hoisting machine of the 
present invention, FIG. 2 is a cross sectional view of the 
thin type elevator hoisting machine shown in FIG. 1 taken 
along A-O-B, FIG. 3 is a cross sectional view of the thin 
type elevator hoisting machine shown in FIG. 1 taken 
along A-O-A, and FIG. 4 is a cross sectional view of the 
thin type elevator hoisting machine shown in FIG. 1 taken 
along C-O-C. 

[001 1 ] As shown in FIG. 3, the hoisting machine is pro- 
vided with a rotation member 5, a fixed member 1 5, and 
a bearing 3. The fixed member 1 5 is provided with astator 
8, a fixed frame member 16 in which a stator mounting 
portion 1 6a, to which the stator 8 is mounted, and a fixed 
main shaft 2 are integrated, a brake device 1 0 mounted 
to the fixed frame member 16, and an encoder 12. The 
rotation member 5 is provided with a rotation support 
frame 6 in which a rotor 7 and a rotor mounting portion 
6a, to which the rotor 7 is mounted, are integrated, and 
a sheave 4 that is integrated with the rotation support 
frame 6. The fixed frame member 16 has a hat shape 
cross sectional shape in the vicinity of the mounting por- 
tion of the brake device 10. The term hat shape means 
a shape that is provided with a disk shape first extension 
portion that extends in a circumferential direction from 
one shaft end portion of the fixed main shaft 2, an inner 
side cylindrical portion that bends substantially in a right 
angle from the extension portion toward a side opposite 
the fixed shaft, a hollow disk shape second extension 
portion that extends in a circumferential direction toward 
aside opposite the fixed shaft of the inner side cylindrical 
portion, and an outer side cylindrical portion that bends 
substantially in a right angle at a terminus in the circum- 
ferential direction of the second extension portion, ex- 
tending from the extension portion in the fixed shaft di- 
rection. 

[001 2] There is a region in a portion of the fixed frame 
16 at which the brake device 10 is not mounted where, 



as shown in the lower half of FIG. 2, or in FIG. 4, a frame 
member extending obliquely from the shaft portion may 
be provided to the second extension portion as a substi- 
tute for the first extension portion and the inner side cy- 
lindrical portion. 

[0013] A hollow portion is provided to the fixed main 
shaft 2 in the vicinity of its center of rotation. A rotation 
transmission member 1 7 that passes through the hollow 
portion transmits rotation of the rotation member 5 to a 
rotation shaft 12a of the encoder 12. 
[0014] The rotation support frame 6 is provided with a 
disk shape extension portion that extends in a circumfer- 
ential direction from one end of the sheave 4, and a cy- 
lindrical portion at an outer circumferential end of the ex- 
tension portion that bends substantially in a right angle 
on a side opposite to the sheave 4. The rotor mounting 
portion 6a is provided on an outer circumferential surface 
of the cylindrical portion. An inner circumferential surface 
of the rotor mounting portion 6a becomes a braking sur- 
face of the brake device 1 0. 

[001 5] The fixed main shaft 2 of the fixed member 1 5 
is inserted into the sheave 4 of the rotation member 5 
through the bearing 3. 

[0016] As shown in FIG. 3, the cylindrical portion of the 
rotation support frame 6 is inserted in a nested state be- 
tween an inner side cylindrical-portion of the stator 8 and 
an outer side cylindrical portion of the fixed frame mem- 
ber 1 6, forming a motor in which the rotor 7 and the stator 
8 are opposing. 

[001 7] The brake device 1 0 is mounted to an inner cir- 
cumferential side of the inner side cylindrical portion of 
the fixed frame member 16. The brake device 10 is 
mounted by a structure in which a brake frame 10a is 
joined to a shaft center side of the fixed frame member 
16. The inner side cylindrical portion of the fixed frame 
member 1 6 becomes a closed structure having superior 
strength due to the brake frame 1 0a and the fixed frame 
member 16, as shown by a single dash broken line of 
FIG. 3. A braking shaft 10b extends from a brake main 
body 10c of the brake device 10 to the braking surface 
of the rotation support frame 6, passing through an open- 
ing portion 1 6b formed in the inner side cylindrical portion 
of the fixed frame member 16. The braking shaft 10b 
presses against the braking surface according to a brak- 
ing operation instruction. 

[001 8] FIG. 5 is a diagram that shows a front side view 
of the vicinity of the opening portion 1 6b of the fixed frame 
member 1 6. The opening portion 1 6b of the fixed frame 
member 1 6 achieves a guiding function when the braking 
shaft 10b moves, supporting a rotation direction force 
that acts on the brake shaft when the brake operates. 
Accordingly, it is not particularly necessary to provide a 
guide part for the brake shaft, or a support plate. 
[0019] The thin type elevator hoisting machine of the 
present invention is configured as described above, and 
consequently is superior when comparedto conventional 
thin type elevator hoisting machines in the following 
points. 
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[0020] First, a structural member that supports the first 
rotation portion, namely a housing 1, does not cover the 
outside of the rotation portion. Accordingly, the thickness 
of the sheave 4 in a rotation centerline direction becomes 
thinner by an amount equal to the housing 1 compared 5 
to conventional thin type elevator hoisting machines. 
[0021] Second, the opening portion 16b of the fixed 
frame member 16 achieves a guiding function when the 
braking shaft 1 0b moves, and achieves a function of sup- 
porting the force in the rotation direction that acts on the io 
braking shaft when the brake operates. Accordingly, a 
separate guiding part is unnecessary, and the number 
of parts can be reduced. 

[0022] Third, while conventional thin type elevator 
hoisting machines have fourtypes of large size parts, the 75 
housing 1 , a support frame 9, the fixed main shaft 2, and 
the rotation support frame 6, the thin type elevator hoist- 
ing machine of the present invention only has two types 
of large parts, the rotation support frame 6 and the fixed 
frame support 1 6. For large size parts of this type, a long 20 
period of time is necessary to acquire raw materials, a 
large amount of processing time is necessary, and a large 
amount of space is necessary for storing the materials 
and the finished parts. Further, when there are many 
types of large size parts like these, this causes a deriv- 25 
ative problem in that it takes a lot of effort to obtain the 
parts and manage production for this structure. The 
number of large size part types is thus reduced, and de- 
ficiencies like those described above are thus mitigated, 
and productivity increases. 30 
[0023] Fourth, the housing 1 does not coverthe sheave 
4. With conventional thin type elevator hoisting ma- 
chines, the sheave 4 is covered by the housing 1, and 
there is a problem in that the housing 1 becomes an ob- 
struction when wrapping a rope about the sheave 4 when 35 
hanging the rope during elevator installation or perform- 
ing regular rope replacement for an already installed el- 
evator, making work difficult to perform. With the thin type 
elevator hoisting machine of the present invention, the 
housing 1 does not cover the sheave 4, and problems *o 
such as these thus do not occur. 

[0024] As shown in FIG. 2, a lubricating oil injection 
opening 2a and a lubricating warm water discharge open- 
ing 2b are provided in the fixed main shaft 2. New lubri- 
cating oil is injected from the lubricating oil injection open- 45 
ing 2a during periodic maintenance. The injected lubri- 
cating oil lubricates the bearing 3, and discharge oil that 
has decomposed through use is discharged from the dis- 
charge opening 2b, through a guide way provided in the 
fixed frame member, to a portion outside of the hoisting so 
machine. Normal maintenance of the thin type hoisting 
machine involves discharging oil from, and supplying oil 
to, the bearings and verification of brake performance. 
Accordingly, normal maintenance work can be confined 
to one side by providing the lubricating oil injection open- 55 
ing and the discharge port. The hoistway wall can thus 
be moved nearer, almost to a surface that is on a side 
opposite that where maintenance work is unnecessary, 



that is, a surface having the sheave. Hoistway space can 
thus be reduced to a minimum. 

[0025] As shown in FIG. 4, a fan 18 is installed in the 
frame member that extends obliquely from the fixed 
frame member 16. The fan 18 sends air in the direction 
of an arrow in the figure, thus cooling the motor section. 
The fan 18 is attached to the oblique member, so tem- 
perature increases in the motor section can be sup- 
pressed without increasing the thickness of the hoisting 
machine. 

[0026] FIG. 6 is an enlarged view of the vicinity of a 
core 8a of the stator 8 of the motor section of the thin 
type elevator hoisting machine of the present invention. 
[0027] In order to make the width of the motor section 
smaller, the total width of a coil is made smaller to a lim- 
iting width at which a necessary torque can be ensured, 
and a width M3 of a magnet 13 is made larger than a 
width C2 of the core 8a by several millimeters. When the 
width M3 of the magnet 13 is several millimeters larger 
than the width C2 of the core 8a, magnetic flux H appears 
from both ends of the magnet 13. Putting the magnetic 
flux H to practical use makes the width of a coil 14 nec- 
essary in order to obtain an identical torque smaller, and 
makes the width of the motor section smaller. A thickness 
D of the thin type hoisting machine is thus made thinner. 
[0028] In other words, even if width dimensions of mo- 
tors are the same W1 as shown in FIG. 14 and FIG. 7, 
magnetic flux appears from both ends of the magnet 13 
with the motor of FIG. 7. Accordingly, a larger torque is 
obtained than that of the motor of FIG. 14. Conversely, 
even when the width of the core 8a is set to C2, which is 
smaller than CI, and the width of the magnet 13 is set 
to M3, which is smaller than M2, as shown in FIG. 6, a 
torque equal to that of the motor shown in FIG. 14 can 
be obtained. By thus making the width of the core 8a 
smaller, the motor width can be setto W2, which is small- 
er than W1 , at an identical motor torque. The thickness 
of the thin type elevator hoisting machine can thus be 
made additionally smaller than that of conventional thin 
type elevator hoisting machines. 

[0029] The structure in which the fixed main shaft 2 
and the fixed frame member 16 are separate members 
that fit together is used here. Further, the brake device 
1 0 and the fixed frame member 1 6 are securely fastened 
together in the vicinity of the second extension portion of 
the fixed frame member 16, thus forming a rigid closed 
structure as shown by the broken line in the figure. 

Embodiment 2 

[0030] FIG. 8 is a cross sectional view of a thin type 
elevator hoisting machine of embodiment2 of the present 
invention. The sheave 4 and the rotation support frame 
6 are separate members here. 

[0031] The sheave 4 and the rotation support frame 6 
are securely fastened together. The number of parts be- 
comes larger compared to the number in embodiment 1 , 
but there is an advantage in that it is easy to handle a 
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change in the number of ropes wound about the sheave 
4. 

Embodiment 3 

[0032] FIG. 9 is a cross sectional view of a thin type 
elevator hoisting machine of embodiment 3 of the present 
invention. The brake device 1 0 has a structure in which 
the brake main body portion 10c is tightly fastened to a 
brake attachment plate 19. The brake attachment plate 
19 and the fixed portion frame member 16 are joined, 
thus forming a rigid closed structure. The brake device 
1 0 and the brake attachment plate 1 9 are separate mem- 
bers, and handling thereof is easy compared to the inte- 
grated brake device shown in embodiment 1 . 

Embodiment 4 

[0033] FIG. 10 is a cross sectional view of a thin type 
elevator hoisting machine of embodiment 4 of the present 
invention. The fixed main shaft 2 and the fixed frame 
member 1 6 have a structure in which separate members 
are fitted together, and the brake device 1 0 and the fixed 
frame member 1 6 are joined, thus forming a rigid closed 
structure. 

Embodiment 5 

[0034] FIG. 11 is a cross sectional view of a thin type 
elevatorhoisting machine of embodiments of the present 
invention. In this embodiment the fixed main shaft 2 and 
the fixed frame member 16 have a structure in which 
separate members are fitted together, and the brake de- 
vice 1 0 in which the brake main body portion 1 0c is tightly 
fastened to the brake attachment plate 19 is used. The 
brake attachment plate 19 and the fixed portion frame 
member 16 are joined, thus forming a rigid closed struc- 
ture. 

[0035] It should be noted that, although the present 
invention is explained by using an example of a PM motor 
that uses a permanent magnet in the rotor, it is also ob- 
vious that the present patent can also be applied to an 
IPM motor, an induction motor, and the like. 
[0036] Further, although an inner rotor type hoisting 
machine in which a center shaft rotates is used for an 
example in the explanation, it is obvious thatthe structure 
shown in the present invention can also be applied to an 
outer rotortype hoisting machine in which the center shaft 
is fixed and an outer circumferential portion rotates, and 
to a disc motor. 



Claims 

1. An elevator hoisting machine of a thin type having a 
sheave whose thickness in a rotation centerline di- 
rection is thinner than an outside dimension in a ra- 
dial direction, the elevator hoisting machine being 



characterized by comprising a stator mounting por- 
tion that supports a stator core of a motor provided 
in a surface of a side opposite to a sheave in the 
sheave rotation centerline direction of the hoisting 
5 machine, and afixedmain shaftthat supports rotation 

of a rotor through a bearing, and is characterized 
in that a fixed frame member provided with a hat 
shape cross sectional shape is provided in a vicinity 
of a brake device mounting portion. 

10 

2. An elevatorhoisting machine of a thin type according 
to claim 1 , having a sheave whose thickness in a 
rotation centerline direction is thinnerthan an outside 
dimension in a radial direction, the elevator hoisting 

75 machine being characterized by comprising a sta- 

tor mounting portion at which a stator core of a motor 
is mounted to a surface of a side relative to the 
sheave in a sheave rotation centerline direction of 
the hoisting machine, and is characterized in that 

20 a fixed main shaft that supports rotation of a rotor 
through a bearing is jointed to a fixed frame member 
provided with a hat shape cross sectional shape in 
a vicinity of a brake device mounting portion, making 
a fixed member. 

25 

3. An elevator hoisting machine according to claim 1 
or 2, in which a hoisting machine has a radial-gap 
type motor comprising a cylindrical rotor mounting 
portion and a stator mounting portion disposed in a 

30 radial direction of rotation, maintaining a gap with 

the rotor mounting portion, the elevator hoisting ma- 
chine being characterized in that a brake device in 
which an inner radial surface of the cylindrical rotor 
mounting portion forms a braking surface is mounted 

35 to the fixed frame member. 

4. An elevator hoisting machine according to any one 
of claims 1 to 3, characterized in that the brake 
device is provided having a structure in which an 

4 o opening portion is provided in a region adjacent to 

the braking surface of the rotor mounting portion of 
the fixed frame member, and a braking shaft of the 
brake device is pushed against the braking surface 
of the rotor, through the opening portion. 

45 

5. An elevator hoisting machine according to any one 
of claims 1 to 4, characterized in that an injection 
opening for supplying lubricating oil to a bearing and 
a discharge opening for discharging lubricating oil 

50 from the bearing are provided in a surface on a side 
opposite to the sheave in the sheave rotation cen- 
terline direction of the frame member. 

6. An elevator hoisting machine according to any one 
55 of claims 1 to 5, characterized in that a guide way 

for the lubricating oil discharged from the bearing 
portion is provided to the fixed frame member. 
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7. An elevator hoisting machine according to any one 
of claims 1 to 6, characterized in that a blower fan 
is attached to an inner portion of the fixed frame 
member. 

5 

8. An elevator hoisting machine according to any one 
of claims 1 to 7, characterized in that the fixed 
frame member is extended to a side opposite to the 
sheave of the fixed main shaft, and the extended 
portion and the brake device, or an attachment plate 10 
that securely fastens to the brake device, make a 
fitted structure and form a closed structure. 

9. An elevator hoisting machine according to any one 

of claims 1 to 7, characterized in that the fixed 15 
frame member and the brake device, or an attach- 
ment plate that securely fastens to the brake device, 
are securely fastened at a side opposite to the 
sheave of the fixed main shaft of the fixed frame 
member, and the brake device or the attachment 20 
plate securely fastens to the brake device, and a 
second extension portion of the fixed frame member 
are securely fastened, forming a closed structure. 

10. An elevator hoisting machine according to any one 25 
of claims 1 to 9, characterized in that the sheave 
and a rotation frame member are integrated. 

11. An elevator hoisting machine according to any one 

of claims 1 to 9, characterized in that the sheave 30 
and a rotation frame member are separate members. 

12. A motor, characterized in that the width in a rotation 
centerline direction of a magnet that constitutes a 
rotor is larger than the width in the rotation centerline 35 
direction of a stator core. 

13. An elevator hoisting machine according to any one 
of claims 1 to 12, characterized in that the elevator 
hoisting machine is provided with the motor of claim *o 
10. 
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